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红锥(Castanopsis hystrix  A.DC.),属壳斗科常绿乔木,具有生长快、
材质优、适应广等优良特性。本实验目的是通过 ISSR 分子标记、过氧化物和
酯酶同工酶、rbcL 基因序列差异比对，从不同角度探讨 10 个优质红锥品系
的遗传多样性，并且结合重要生理指标进行综合分析。主要实验结果如下： 
(1)通过 ISSR 对 10 个优质红锥品系亲缘关系分析： 
实验确定红锥 ISSR-PCR 佳扩增条件为 20 ul 反应体系中: 模板 60 
ng,1 U Taq 酶,1.5 mmol/LMg
2+
,ｄNTP0.25 mmol/L, 引物 0.5 μmol/L，2
％甲酰胺。PCR 扩增条件:94℃预变性 5 min, 94℃变性 30 S,52∼55℃复








即,A 区: 0.38～0.44;B 区:0.49;C 区:0.57;D 区:0.81～0.92。A 区靠
近负极,所带负电荷较弱,电泳速度慢,共有2 条谱带,Rm 呈现逐渐增大规
律，为红锥的特征谱带。B 区较A 区靠近正极,电泳速度较快,共有1 条谱
带，为广东2号、凭祥、博白共有。C 区电泳速度较快，共1 条谱带，为
博白、苍梧共有。D 区电泳速率 快，共3 条谱带，其中浦北占有三条谱
带，可以看作是其特有带型，博白占有其中一条。 
(3)rbcL 基因序列比对分析： 
通过 PCR 扩增得到 10 个红锥品系的 rbcL 基因全序列，均为 1.513  
kb,序列比对表明从 256 bp～1455 bp10 个红锥品系之间 16 处碱基发生
变异，变异率为 1％，其中 306 bp 处和 634 bp 处 10 个红锥品系较对照
同属的 castanopsis lucida 发生相同的变异，可以看作属内进化信息碱
基。ISSR 聚类的第一类群中的广东1号、容县、凭祥、东兰较castanopsis 
lucida rbcl 序列均发生碱基变异,并且容县和凭祥在 426 bp 处发生相
同变异，第四类群浦北在 3 处碱基位置较其它 9 个品系发生变异，其它















ISSR 分析的第二、三类群与同属的 castanopsis lucida 进化上 接近。
进而从翻译成的氨基酸序列比对分析，16 处碱基变异共引起 8 处氨基
酸序列变异。 
(4)光合速率及叶绿素含量分析: 




































Castanopsis hystrix  A.DC. is a kind of evergreen arbors having 
many eximious characters such as ： growing fast,excellent 
texture,abroad acclimatization.In this study，inter-simple sequence 
repeat(ISSR)、peroxidese isozymes、esterase isoenzymes、analysis of 
rbcL gene sequences were evaluated for its potential use in the genetic 
variability of 10 cultivars of Castanopsis hystrix A.DC.，and then 
combined with other physiological analysis, we can do a all-sides 
research about these 10 cultivars of Castanopsis hystrix A.DC. 
The mainly important experiment results were as follows: 
1. ISSR analysis 
Statis software was used to calculate the Nei’s genetic 
distance and a dendrogram was constructed based on UPGMA cluster 
analysis. These 10 cultivars surveyed were classified into 4 major 
groups.After many tries, we find the optimum programming of  
ISSR-PCR ,and it is: template 60 ng,1 U Taq,1.5 mmol/LMg
2+
,ｄNTP 
0.25 mmol/L, primers 0.5 μmol/L，2％dimethyl formamide dimethyl 
acetal in 20 μL reaction system.The proceeding of ISSR-PCR is:94
℃ 5 min, 94℃ 30 s,52∼55 ℃ 45 ｓ,72℃ 2 min,40 cycles,72℃ 7 
min. 
2. Isozymes analysis 
Two isozymes(peroxidese isozyme,esterase isoenzyme) of 10 
cultivars were studied by means of polyacrylamid gel 
electhophoresis.The results showed that several basic isozyme 
bands were observed in all cultivars and they have their own 
characteristic  bands which are different from each other. 
Analysis of peroxidese isoenzyme showes that these three bands 
distribute in two zones(A,B),Pubei has one special band in C-zone.         















distribute in three zones(A,B,C，D)，and it is:A zone: 0.38～0.44;B 
zone :0.49,Czone:0.57;Dzone: 0.81～0.92.Bobai and Cangwu have one 
special band in B-zone,Bobai、Cangwu and No.2 of Guangdong share 
one special band in C-zone.Pubei has three special bands in C-zone. 
3. rbcL gene sequenes analysis 
Trough analysing of rbcL gene sequenes  acquired from PCR,we 
find sixteen mutations in 256 bp～1455 bp,so the mutation ratio 
is 1%. Compared to castanopsis lucida,between 306 bp and 634 
bp,they have two characteristic mutations of their own,so it can 
different from castanopsis lucida. Compared to castanopsis 
lucida,Donglan、Pingxiang、Rongxian、No.1 of Guangdong which belong 
to the first group in ISSR analysis,all of them have mutations in 
rbcL gene sequenes.Pubei have three mutations comparing with other 
nine Castanopsis hystrix A.DC.,so we think it is very special.The 
second and third groups in ISSR analysis are similar with 
castanopsis lucida. 
4. Physiological analysis  
Photosynthetic effiency and content of chlorophyl are different 
in these 10 cultivars.Of all， Pubei has the highest levels,Donglan 
has the lowest levels. 
 






















ISSR Inter- Simple Sequence Repeats     微卫星 DNA 或短串联重复序列 
RAPD Random Amplified Polymorphic DNA   随机扩增多态性DNA 
PCR  Polymerase chain reaction          聚合酶链式反应 
DNA  Deoxyribonucleotide                脱氧核糖核酸 
Acr  Acrylamide                         丙烯酰胺 
Bis  Bis-Acrylamide                      N,N 甲叉双丙烯酰胺 
EDTA Ethylene diamine tetra acetic acid  乙二胺四乙酸 
PAGE Polyacrylamide gel electrophoresis  聚丙烯酰胺凝胶电泳 
EB   Ethidium bromide                    溴化乙碇 
SDS  Sodium dodecyl sulfate              十二烷基磺酸钠 
dNTP Deoxyribonucleic triphosphate       脱氧核糖核苷三磷酸 
TBE                                      Tris-硼酸缓冲液 
Tris Tri hydroxymethy1 methylamine       三羟甲基氨基甲烷 
LB   Luria Bertan                        培养基 
CTAB cetyltriethylammonium bromide       十六烷基三甲基溴化铵 
RNAas Ribonuclease A                     核糖核酸酶 
bp   Base pair                           碱基对 
Kb  Kilo-base pair                       千碱基 







































































































：非PCR 类（Polymerase chain Reaction，聚合酶链式反应）,如
RFLP（Restriction Fragment Length Polymorphism，限制性酶切片段长度















复位点)等；以PCR 为核心的引物技术类，如RAPD （Random Amplified 
Polymorphic DNA，随机扩增的多态性DNA）、AFLP （Amplified Fragment 
Length Polymorphism，扩增片段长度多态性分析）等；位点标定PCR 类（Site
－targeted PCR），如SCAR（Sequence characteristic Amplified Region，
序列特异扩增区域）、SSR （Single Nucleotide Polymorphisms,SNPs）等。 
1.2.1 RFLP( Restriction Fragment Length Polymorphism)分析 
RFLP 是一种理想的遗传标记,共显性且不受环境和发育阶段的影响,直
接反映DNA 水平的变异,具有揭示基因组各部分多种类型变异的潜力。但对
DNA 样品的量(2～10 ug)和纯度要求都比RAPD (0.5～5.0 ng) 高得多,得到
的带谱也更为复杂且难于解释,放射性物质的使用安全也是限制RFLP 应用于
实践的一个因素。RFLP 是一项复杂的技术,是否能成功的说明问题与分析对








源;在小麦的A ,B ,D 3 个基因组中,B基因组的遗传多样性 高,D基因组 差
(以1D 甚) ,A 居中。 
1.2.2 RAPD ( Random Amplified Polymorphism DNA)分析 






























率为86% ,供试的24 份材料相似系数在0.21～0.97 之间。 
1.2.3 AFLP( Amplified fragment length polymorphism)分析 
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